Improved myocardial function with supplement of levosimendan to Celsior solution.
Levosimendan is a calcium-sensitizing agent shown to prevent myocardical contractile depression in various heart diseases. In this study, we investigated the effect of levosimendan on cardiac dysfunction and apoptosis in hypothermic preservation rat hearts. Isolated rat hearts were preserved in Celsior solution with or without levosimendan. The left ventricular developed pressure (LVDP) recovery rate of isolated rat heart significantly decreased, and the apoptosis index increased after 9 hours of hypothermic preservation. Supplement Celsior solution with levosimendan (10 and 10 mole/L) enhanced the LVDP recovery rate and reduced apoptosis. Levosimendan inhibited the hypothermic preservation-induced calpain activation and cleavage of Bid. Levosimendam induced increased myocardial inducible nitric oxide synthase but not endothelial nitric oxide synthase expression. A selective inducible nitric oxide synthase inhibitor 1400W, and a mitochondrial ATP-sensitive potassium (KATP) channel blocker 5-hydroxydecanoate but not a sarcolemmal KATP channel blocker HMR-1098 prevented improvement effect of levosimendam on LVDP recovery rate, abolished the inhibitory effect of levosimendan on hypothermic preservation-induced activation of calpain, cleavage of Bid, and apoptosis. These data suggested that Celsior solution supplement with levosimendan improved cardiac function recovery and reduced myocyte apoptosis in hypothermic preservation rat hearts.